CCR7 deficiency causes diarrhea associated with altered ion transport in colonocytes in the absence of overt colitis.
The chemokine receptor CCR7 is a central regulator in the maintenance of cellular homeostasis of mucosal tissues. CCR7⁻/⁻ mice develop autoimmune gastritis and exocrinopathy accompanied by the formation of mucosal tertiary lymphoid follicles. Here we found that CCR7-deficient mice frequently suffered from chronic diarrhea linked with increased gastrointestinal motility and the development of severe anorectal prolapse. Enhanced formation of intestinal lymphoid follicles was associated with an elevated proportion of activated colonic T cells and increased production of the cytokine interleukin (IL)-1β. To uncover the pathomechanisms of diarrhea in CCR7⁻/⁻ mice, colonic epithelial barrier and ion channel activities were analyzed in Ussing chambers. Although overt acute colitis was absent, CCR7 deficiency resulted in reduced electrogenic sodium absorption and colonic chloride secretion. As it is known that IL-1β regulates epithelial sodium channel (ENaC) activity, these data imply a causal link between CCR7 expression, IL-1β level, and Na⁺ malabsorption owing to altered ENaC expression and diarrhea.